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Introduction.Glomustumors(GTs)arebenignneoplasmoriginatingfromtheglomusbody,commonlydescribedinsubungualre-
gion. The involvement abdominal is rare. Our aim is to describe a case of glomus tumor of the stomach that presented upper gas-
trointestinal bleeding. A 34-year-old woman was admitted with upper gastrointestinal bleeding and underwent an upper endos-
copy that showed bleeding arising from an ulcerated lesion, treated by sclerosis therapy. A new endoscopy conﬁrmed a submucosal
lesion in upper portion of the stomach. During the laparotomy, a tumor at the upper anterior wall of gastric body was found and
resected by a vertical gastrectomy. The pathological exam revealed hyperplastic smooth muscle ﬁbers of the muscularis propria of
the stomach wall, surrounded by hyaline stroma. The immunohistochemistry panel was positive for smooth muscle actin and type
IV collagen, with low rate of mitosis studied by Ki-67 which allowed the ﬁnal diagnosis of a gastric glomus tumor. Discussion.T h e
majority of intraperitoneal glomus tumors occur in the stomach, and it is phenotypically similar to those localized in peripheral
sites. Gastric GT generally is a benign tumor although it can be malignant and have the potential to metastasize. Conclusion.E v e n
though gastric glomus tumor is rarely described, it should be considered as a possible cause of a major upper gastrointestinal
bleeding.
1.Introduction
Glomus tumor (GT) is a rare mesenchymal neoplasm arising
from glomus body a dermal arteriovenous shunt responsible
for skin thermoregulation [1, 2]. It is a rare neoplasia rep-
resentingapproximately2%ofallsofttissuetumorsandusu-
ally founded on extremities [2]. GT is commonly noted in
the subungual ﬁnger extremities and rarely involving visceral
organs, although tumors in the tympanum, mediastinum,
trachea, kidney, uterus, vagina, and stomach have been de-
scribed previously [3].
GT usually is a benign neoplasm, and the malignant var-
iant is extremely rare with a few case reports in the literature
[3, 4]. Smol’jyannikov wrote that the ﬁrst GT of the stomach
was described by Talijeva in 1928 and, since then, less than
200 cases have been published in the worlds’ literature [3, 5,
6].Thepr eoperativ ediﬀerentialdiagnosiswithothertypesof
gastric mesenchymal tumors is diﬃcult to be made [7]. Most
of cases present with gastrointestinal bleeding and ulcer-like
symptoms; however, exsanguinating gastrointestinal hem-
orrhage is rare [8]. The histopathological study using con-
ventional techniques of staining often does not allow for
accurate diagnosis, making the use of immunohistochem-
istry become an indispensable tool.
The purpose of this paper is to present one patient who
had a severe upper gastrointestinal bleeding due to a gastric
GT treated successfully by a vertical gastrectomy, whose di-
agnosis was conﬁrmed by immunohistochemical panel.2 Case Reports in Surgery
Figure 1: Submucosal tumor with a central ulceration (arrow).
2.CaseReport
A 34-year-old woman was admitted with a massive upper
gastrointestinalbleeding.Shewashemodynamicallyunstable
with signs of hypovolemic shock for which she required
resuscitation with intravenous ﬂuids and blood. Physical ex-
amination showed that the patient was confused, pale, and
withcyanosisofextremities,tachycardia,and70 ×40mmHg
of blood pressure. Family members reported that she had
been complaining of epigastric pain, nauseas, weakness, and
ﬁve episodes of melena in the previous three days. On phys-
icalexamination,theabdomenwassoft,nondistended,with-
out palpable masses but slightly painful to deep palpation
in the epigastric region. The digital rectal examination con-
ﬁrmed the presence of melena, and the hemoglobin level was
5.8g/dL. After initial ﬂuid recovery of the patient and the
administration of 3U of blood concentrate, she underwent
an emergency upper endoscopy. The exam showed an active
bleeding arising from an elevated and ulcerated lesion lo-
cated in the upper portion of the stomach at great curve. The
bleeding was successfully controlled by local sclerosis ther-
apy. Four days later, the patient was subjected to another
upper gastrointestinal endoscopy that revealed mild, diﬀuse
oesophagitis, and a small sliding hiatal hernia. At the cranial
portionofthegastriccorpus,a5cm,well-circumscribedred-
dish submucosal mass was observed (Figure 1). The gastric
mucosa that covered the submucosal tumor showed a small
ulcer, partially covered by ﬁbrin, without signs of bleeding.
Multiple regular biopsies were taken, and some histological
features of smooth muscular tumor were identiﬁed. An ab-
dominal CT scan conﬁrmed the submucosal lesion which
originated from the muscularis propria, measured 4.9 ×
4.4cm, and was compromising the longitudinal, muscular
layers of the stomach that showed enhancement after the use
of iodinated contrast (Figure 2). The exam showed no pres-
ence of hepatic metastasis or lymphadenopathy.
With preoperative diagnosis of gastric leiomyoma, the
patient was subsequently referred for elective surgical pro-
cedure. During the laparotomy, it was found a tumor mea-
suring about 5cm at its widest diameter, located in anterior
gastric wall between the corpus and gastric fundus. The
lesioninﬁltratedthegastricwallandcompromisedtheserous
layer where it was possible to observe large vascular pro-
liferation (Figure 3(a)). The tumor was not adhered to the
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Figure 2: Glomus tumor of the stomach in a 34-year-old woman:
on a contrast-enhanced computer tomography scan, the mass is
greatly enhanced (arrows).
adjacent organs and was not identiﬁed hepatic or peritoneal
metastasis. We had chosen to perform a vertical gastrectomy
removing part of the anterior and posterior walls of the
stomach along the greater curvature (Figure 3(b)).
The histopathological ﬁndings were characteristic of GT
of the stomach. The cut surface of the specimen demon-
strated a grayish-white nodular tumor, arising from the sub-
mucosa of the stomach and extending throughout all layers
of the muscular propria, involving the serous surface. Histo-
logically, the tumor was composed of sheets of glomus cells,
without nuclear pleomorphism and no mitotic ﬁgures. The
cells had eosinophilic and focally clear cytoplasm. The nuclei
of these cells are round, with inconspicuous nucleoli. The
cells contours were clear, and it was possible to identify dilat-
ed blood vessels among the cell blocks and areas of stromal
hyalinization (Figure 4(a)). We could not identify vascular,
lymphatic, or nervous invasion.
The immunohistochemical panel showed that the tumor
cells were positive for smooth muscle actin and collagen type
IV (Figure 4(b)) and negative for desmin, CD34, CD117,
S-100 protein, creatin kinase, p53, chromogranin, and cy-
tokeratins (Table 1). The proliferating marker Ki-67
was <5% conﬁrming the low rate of mitosis in each
histological ﬁeld analyzed. The gastric margins are free of
neoplastic compromise, but the mucosa showed erosive
gastritis and positivity for Helicobacter pylori.T e nl y m p h
nodes retrieved from the major omentum near the
tumor were free of metastatic cells. The patient recovered
uneventfully and was discharged 7 days after surgery.
Currently, the patient is well 8 months after surgery, without
signs of relapse or gastrointestinal bleeding.
3. Discussion
Gastric GT is a rare benign mesenchymal neoplasia arising
from the neuromyoarterial glomus [9]. The glomus appara-
tus consists of three vascular components: an aﬀerent artery
s e p a r a t e df r o ma ne ﬀerent venule by convoluted channels
[10]. They are commonly observed wherever arteriovenousCase Reports in Surgery 3
(a) (b)
Figure 3: (a) The mass localized on anterior gastric wall with exuberant vascularization on serous surface. (b) Vertical gastrectomy along
the great curvature.
(a) (b)
Figure 4: (a) Sheets of glomus cells with eosinophilic cytoplasm distributed around dilated blood vessels with stasis (H.E. ×1000).
(b) Glomus tumor of the stomach. Positive staining for type IV Collagen (×1000).
Table 1: Antibodies, dilutions, sources, and results of immunohis-
tochemical staining analysis of sections of a gastric glomus tumour
in a 34-year-old woman.
Antibody Dilution Result
α-smooth muscle actin (HHF35)a 1:100 Positive
AE1/AE3b 1:200 Negative
Actinb 1:200 Positive
Collagen type IVb 1:400 Positive
S-100 proteinb 1:400 Negative
Desminb 1:3.200 Negative
Creatine kinaseb 1:125 Negative
CD117b 1:1.1600 Negative
CD34c 1:50 Negative
DOG1 protein (K9)b 1:50 Negative
p53 protein (DO-7)b 1:200 Negative
Chromogranin A (DAK A-3)b 1:600 Negative
Ki-67 (MIB-1)b 1:4800 Positive (<5%)
aThermo Fisher Scientiﬁc, Waltham, Mass, USA;
bDako, Glostrup, Denmark, Calif, USA;
cSanta Cruz Biotechnology, Santa Cruz, Calif, USA; Novocastra, Newcastle,
UK.
anastomoses functioning without an intermediary capillary
bed are present, are sensitive to temperature variation, and
play a role in regulating arterial blood ﬂow [4, 8]. Glomus
tumors are commonly observed in the extremities and are
rarely found in visceral organs, but they have also been de-
scribed in the bone and joints, skeletal muscle, soft tissue,
thimpanus,mediastinum,trachea,kidney,uterus,andvagina
[11]. The majority of intraperitoneal glomus tumors occur
in the stomach, and a previous clinical pathological study
showed that gastric GTs are phenotypically similar to those
localized in peripheral sites [12]. Gastric GT generally is a
benign tumor although it can be malignant and have the
potential to metastasize [13].
T h eﬁ r s tc a s eo fG Tl o c a t e di ns t o m a c hi sc r e d i t e dt o
Talijeva in 1928 [5, 14], and since then few cases have been
published [4] .T h ei n c i d e n c eo fg a s t r i cG Ti sm u c hl e s sc o m -
mon than gastrointestinal stromal tumors (GISTs) with only
1 in 100 diagnosis of GISTs being gastric GT [7]. GT of the
stomach has a marked predominance in females, and one
recent review of 57 cases estimated that women are more af-
fected on a ratio of 1.6:1 [7, 15, 16]. GTs usually occur in the
ﬁfth or sixth decade of life however, in two clinicopathologic
studies among oriental population, the age of onset ranged
from 30 to 68 and 28 to 79 years old, respectively [7, 14].4 Case Reports in Surgery
Generally, the diameter of gastric GT ranges from 0.8 to
21cm,whichismuchlargerthanthatinthedistalextremities
[11, 14].
GT tumors usually arise in the intramuscular layer and
typically occur as a solitary submucosal nodule that most
frequentlyaﬀectsthegreatercurvature,antrum,andpylorus.
Rarely, they are multiple lesions compromising the lesser
curve, anterior, and posterior wall of the corpus of the stom-
ach [9, 17, 18]. The preoperative diagnosis of GT is diﬃcult
to be made. The gastric barium series show that GT appears
as smooth submucosal mass with or without ulceration. The
abdominal sonographic ﬁndings have been described as a
hypoechoic mass in the third or fourth submucosal layers
with internal heterogeneous echogenicity mixed with hyper-
echoicspotsandlackingacapsule[19].OnCT,theymanifest
as well-circumscribed submucosal masses with homoge-
neous density on unenhanced study and may contain tiny
ﬂecks of calciﬁcations. After contrast administration, these
tumors show, as occurred in our patient, strong enhance-
ment on arterial phase images and persistent enhancement
on portal venous phase images. On MRI, gastric GT showed
slightly hypointense on T1-weighted images and slightly
hyperintense on T2-weighted images and is hypervascular
and exhibits persistent enhancement after gadolinium ad-
ministration [20]. However, it is important to note that all
imaging techniques fail to diﬀerentiate GT from other stro-
mal or mesenchymal lesions. The above-mentioned imaging
features can also be seen with other mesenchymal tumors,
such as neuroendocrine tumors, GIST, schwannoma, and
mainly vascular tumors such as hemangioma and heman-
giopericytoma which may show a similar pattern [9, 18].
The endoscopic biopsy is usually not helpful due to the
intramural nature of the tumors. However, in the patient of
this present paper, the removal of multiple fragments from
a same site allowed the collection of neoplastic tissue from
the interior of the mass leading to preoperative suspicion of
agastricleiomyoma.Theendoscopic ultrasonography(EUS)
usually show heterogeneous tumors between the submucosal
and muscularis propria layer, and these aspects may be con-
fused with malignant GIST or leiomyosarcoma, which is also
represented by a heterogeneous tumor on EUS [4, 21]. It is
possible that an accurate diagnosis can be made by endo-
scopic,ultrasound-guided,ﬁne-needleaspiration(FNA)but,
sofar,onlythreearticleshavereportedapreoperativedeﬁnite
diagnosis with FNA [22–24]. Unfortunately, it was not pos-
sible to refer our patient to EUS and FNA.
Histologically, GT was well circumscribed located in gas-
tric submucosa or muscularis and comprised of glomus cells
surrounding capillaries. The glomus cells were small, uni-
form,androundwithoutnuclearpleomorphism,mitoticﬁg-
ures, or necrosis. The stroma showed hyalinization or myx-
oidchangeinsomepatients,andsporadicmastcellscouldbe
seeninside ofthe stroma. Immunohistochemistry is essential
in the diﬀerential diagnosis of GT, and the immunohisto-
chemicalpanel generallyshowed thatGT tumor wasstrongly
and diﬀusely positive for smooth muscle actin, vimentin and
actin, calponin, type IV collagen, and laminin. In the patient
of this present paper, the immunohistochemical panel
showed positivity for smooth muscle actin, actin, and type
IV collagen. Other markers, including desmin, cytoker-
atin (AE1/AE3b), S-100 protein, creatine kinase, C-KIT
(CD-117), CD34, DOG1 protein (K9), chromogranin A, p53
protein (DO-7) and neuron speciﬁc enolase, were negative.
Although gastric GT is usually benign, malignant behavior
cannot be excluded. The following classiﬁcation criterion
was proposed for malignant GT: deep location and size more
than 2cm; presence of atypical mitotic ﬁgure; combination
of moderate to high nuclear grade and mitotic activity
(5mitoses/50high-powerﬁelds)[25].Nevertheless,itshould
also be mentioned that the classiﬁcation criteria has been
established for superﬁcial or deep soft tissue glomus tumors.
However, the above-mentioned criteria should be used by
convention for GT.
Gastrointestinal bleeding with hematemesis/melena and
epigastric discomfort, like the patient of this paper, the most
two common initial symptoms/signs and can be life-threat-
ening or lead to chronic anemia. The patient currently re-
portedthatshehadneverexperiencedanepisodeofgastroin-
testinal bleeding before, despite reporting dyspeptic symp-
toms for several years, and needed to continue the use
of omeprazole. Operative intervention should be carefully
planned in cases of gastric GT. The majority of the patients
reported in the literature were operated. As gastric GTs are
mesenchymal tumors with potential malignant behavior,
wedge resection with negative margins should be the treat-
ment of choice [26]. Enucleation is not recommended due
to the high recurrence rates [27]. Recently, authors report
the use of endoscopic submucosal enucleation [27]. In ﬁve
patients, the tumors could be removed by endoscopic enu-
cleation,butinonetheoperationhadtobediscontinueddue
to signiﬁcant bleeding during the procedure [28]. In other
series, gastric perforation occurred in one patient and was
successfully managed with hemoclips [28]. No local recur-
rence was observed during followup.
The choice of vertical gastrectomy was preferred by the
team after the placement of surgical linear staplers around
the lesion. As the location and extent of tumorresection with
stapling wedge (wedge-resection) would result in signiﬁcant
gastric deformity with probable involvement of the organ
and because vertical gastrectomy is a technique already re-
alized and with good functional results, it was more appro-
priate.
Therearefewdatainliteratureonpostoperativefollowup
of gastric glomus tumors; as the recurrence of these tumors
usually occur at the site of removal of the tumor and are rare,
we recommend performing endoscopy annually.
In conclusion, gastric GT is rare benign mesenchymal
neoplasm and preoperative diagnosis is diﬃcult. Since pa-
tients have no speciﬁc clinical and imaging ﬁndings, it is dif-
ﬁculttodiagnosebeforeoperation.Thediﬀerentialdiagnosis
includes gastrointestinal stromal tumor, paraganglioma, and
carcinoid tumor. The diagnostic gold standard for such le-
sions is the histological examination and the immunohisto-
chemical markers. The correct approach of the patient opti-
mizes the chances for an accurate preoperative diagnosis
and leads to a targeted surgical or endoscopic interven-
tion.Case Reports in Surgery 5
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